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irfj:t>-tb. m 1 iz^^X^^ti^ J EM+gfi. ( 1 ) #^<??P b c n?^mm (S 
pace group). (2) ^^M^ (a=9. 4225, b = 9. 756 
1, c=8. 9362 A).*>J;U^(3) #^(^l^^=^*-f h tm^Mmi^X^X 

tkZ.i^^Xmi^ffy^^^m^^itir^ii^. (1) P b c n^^^T'^^tbS^ 

l(Dm.^t^. ^fz.^ M{±S i ^/cfiA 1 T% XfiO^fcfiN^:^ bTl/^-So 

~ (2 9) \z.mm.^^m^^m-r^:Lt\zL^^xw^m-8:nmxnmm^\^^fh 
fhi:Lx^x^mmm^-r^mm^t^w:yti^^^xj^'^^i^^mm i.t:LmmmMc. m 

(1) — ^^MA 1 ( S i 1 z) Nio-zOz (fcfc MfiL a . C e , P r . 
Nd. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. L ui)^^MH 

ti^ im^fci'i2m.&.±<D7zm) x^^t\.^ j Buw^^^s^t-r^mmt!^^ 

(2) J EMta^«^^^<»: Ml (fcfcU. MltiCe, Pr. Nd. Sm. 
Eu. Gd. Tb. Dy. Ho. Er. Tm, Yb. L u b^fittS 1 «^ 
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(3) (P'fj:< ti>L a:iSJ:XJ^Mi (Oytm (titdl^, MittCe/pr. Nd. S 
m. Eu. Gd. Tb, Dy, Ho, Er, Tm, Yb. L U7!)^^mt£tl^ lU 

(4) {i^^j:< the e ^^^■r^:z t^i^^mt-r^mm (d o) 

(5) ii^/^< <!r 1) E u "^^^-r^^ <!r^^^.i:-r^HulS (3) ^Jc|B«<^^M 

(6) ^i>:^^< i: t)T b <»: ^#^<»:t-SMI2 (3) 3S{c:|Bi£<?:>^^ 



(7) ^i^/^<i:t>ce T b 5r^ySri-s ^ <i: ^^m-h-rsB&iE (3) mizmm<o 

( 8 ) Mv S i , A 1 , O. N<^7n^ (fefc MttL a , C e . P r . N d . 
Sm. Eu. Gd, Tb, Dy, Hos Er. Tm. Yb. L u If S 1 

m^fci^2mSl±<D7cm) Sr^^U. m^^MaS i bA l cOaNe (^^. a=l t 



b = (6 - z ) X f ( i ) 

c=(l + z)Xg (ii) 

d = zXh (iii) 

e=(lO— z)Xi (iv) 

0.1^ z ^ 3 • • • • (v) 

0. 7^ f ^1.3 (vi) 

0.7^ g ^3 (vii) 

0. 7^ h ^3 (viii) 

0.7^ i ^1.3- (ix) . 



(9) f = g = h = i = j = iT'*>^:ii: ^f^WLt-r^mm (8) mi^mmfo 

(10) z = 1 T'fcSr i:5:#m<i:-r'5Hul5 (8) ^/j;v>L (9) «(D^/^-ftt 
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(11) Mi>^C eX':h^^t^f^mt-t^mm (8) mti:\^^V (10) m(D\i^ 

(12) MTi^La <b C e 027C^^ii>/<^ < <b ^j^^-f-^ <!r ^^^t 1"^ BuE 
(8) mti:\^^l^ (10) ^ov^-ri^:^^ 1 ^f-fB^t?5^^'ft:«fe^7fei*o 

(13) M;dSL a E u (7) 2 tc^ ^ji < t>-^^-r 5 :i i <^#m<!:-r'5S&E 

(8) «?fcvNU (10) m(D\^irtLf>^ 1 miz:mm(7>m^^tmmyti^o 

(14) M;52L a tT h(D2 7tm^{>^i:< th^^-r^^ t^!\!^mitir:5ml^ 
(8) ^^^l^L (10) ^OV^TtL;6^ 1 ^(ci|Bmo^^^b#>^5fe#:<. 

(15) MidSLa. Ce. T b CD 3 jn^ ^£ < «h 'fj -g-^i" S C i: <b 1" 
SbuIS (8) (9) (10)^. (1 2) 3®, (14) m(0\,^Ttl7!f^l 

(16) L a <b C e 2 5n ^ ^ ^i^ < t ^>-^^U. L a C e (D^^it (MJ^ 
'4'<Dl^-^£D^(D]:t:) ;dSO. 0 1^ Ce/La ^10 ^ ^ :i t ^WWct T 
-SSulS (1) (2) 35. (3) (4) m. (7) (8) Jj. (9) 

(10) (1 1) (12) m(D\^^-rthTb^imi^mm.(Dmmtm^^ 

(17) L a E u 27C^^iJ^jSJ < t *>"^^U. L a E u <7)-g-^Jt (M^ 
^JOi^^FcD^fDlt) d^O. OOl^ Eu/La ^1 5 r i Sr4#^ ^ -f- 

( 1) (2) (3) (5) ( (S) (.9) (1 

0) (13) ^<OV^-rtL;&^ 1 ^(CfB^<D^^{l:«^^^f*:o 

(18) La,i:Tb<7)2 ytm^d^^J: < t h^^l^. L a ^ T b (D^^it (Mfife 
'^(Om^(0^(Dit) i>^0 . 01^ Tby^La ^ 1 0 X$> ^ :z t t-T ^ 

mm (1) (2) (3) (6) (7) (8) o) 
(1 0) ii4)m. (15) «<^v^-m>6^i ^sicism*^^^^^^^^^^^*^. 

(19) La. Ce. T h (D 3 ytm ^ < t V. La. Ce. T h (D 
^^it (m^^(DW-^^<D^(Dit) Tb^ 0 . 0 1^ (Ce+Tb)/La ^10 
X$>:6Zit^WWLtT^mm (1) 31. (2) (3) JS. (6) JI. (7) 

(8)^. (9)^. (10)^. (14)5. ( 1 5) ^^DV^-rtL;6^1 3g 

(2 0) ^^t^-^iJ' h>'l-t;i*5V>T. m:i^^tftm^i^4 2 0 nmSi±5 0 0 nm 

nmJ£JlJr.4 0 0 nm 




(2 1) h/^{Cl:f5V^T. ft;*C^3tiKS;6^ 4 8 0 nm.&.±5 6 0 nm 

&LTX-h 19 . Bi^^^^:^ h /l^iCiSlf^X^^&i&^Mi^ 2 0 0 n m&L± 3 0 0 n m 

&.rx'h^:i t%:^w^tir^mm (6) (.6) (14)^. ii5)ms 
(1 8) (19) ^(^jv^-rtbd-i^icfB^t^^^-fbii&^^^o 

(2 3) mtft^mt^^^i^hm^^th^mm^Mic:3^}.^x. /pfj:< thmm 

(1) (2 2) «(DV^-rn;6^ 1 ^i-IB«C>^3fefr^^V^5 :i <b ^4^^^ 

(2 4) mm^tftUT^i^ 3 3 0 — 4 2 0 n m t^^^ft (D3t Sr^-T 5 L E D "Cfe 5 CI 

<!: ^i^mir-rsB&fs (2 3) mi^mm(ommmM.o 

(2 5) mm^^Mi^ 3 3 0~4 2 0 n m <^2Sft ^ ^i" 6 LEDT'fc?) . 
HUie (2 2) ^OV^-rtt;5^ 1 ^{cte^(D^*#:.!:. 3 3 0 ~4 2 0 nm(D@e^ 
izX 9 5 2 0 nm&L±5 7 0 n m&^T (D^-^(D^^^ir ^m^^^i^ t ^ 3 3 0 
~4 2 0 nm<7>|5!l^3fe{-<fc 5 7 0 n m&L±7 0 0 n mmT<^3t ^|gi--55^fe^ 
^#:iSrfflv^Sr <!r{cj: ^M-tf T Sfe^fe^^-T S C i: 

m^-r-SBUffi (2 3) ^*fc« (2 4) :^<^V^-ftLd>l]®{ci|B«(^)M§g^:Bro 

(26) mm^ytUf)^ 3 3 0 ~ 4 2 O n m ^^-f 5 L E DTrfe 9 . 

BiffS (1) 35;^^v^b (2 2) JSOV^-rtt/S^ 1 ^{-iBm<^:^3fe^^ . 3 3 0-4 2 
0 nmCDm^yticX 9 5 5 0 n in|^;l± 6 O O nm&.T(DmM(0^.^mi-^M^^ 

tir^mm (2 3) ^*fcf± (2 4) «<Z)V>-ftb;5^1^{C|Bmii^fig|g^Ao 

(2 7) mn^-^^^i^E u ^S^^-^fcC a -a1^^TcIi/-e^!>Sr 
^ <t -r 5 B&fB ( 2 6 ) J® {Cism<^ HiPJ^:^- 

(2 8) S5®^<^^^^;6-e>«^^t^,^iiI^^*SS{c:^BV^T. ii^ /.C < t t> bu 
12 (1) JS^feV^L (2 2) ^(^l/^-rti.;i^ l«{-l5«^O^^^^IBV^-5r <b^#m 

(2 9) mm^TF^mUif^. mtft^iT^W (VFD). 7^-/1- Krc^ y y^^T^^ 
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T^ZTU^ (FED), -fy ^ ^<^JV (PDP), m^W^ (CRT) 

(0\i^^M^-x:-h^z.t^W^h^^m^ (2 8) ^tcfe^oM^^^^g„ 

V^o ^Ofcfe. VFD. FED. PDF. CRT. fi L E D if (ZJffli^tC/iJjg 

^4 ',:^mm(DM^m.it!^ (mMms) (Dmm- ^^^^^ h/v-sr^-rs-e^s.. 

m 6 ; :^mm(Dm^itm(D immm i 4 — 24) • 

ms ; :^%mic^^mmm^mn (y^^ x^v^^ :^y'i^4 (Dm^mo 

2 ; L E D ^ 5^ 

3.4; mm^mt^^o. 

5 : 9 4 ^ — ^^^ Ko 

6 ; mmMo 

8 ; :^mm(Dm^^^i^ (mmmi). 

9 ; m^^ytii^o 

1 0 ; n^^^i^o 

11. 12. 13; ^^^^Tfe-fe/W 
14. 15. 16. 17; m^lo 

18. 19; mmi^Mo 

2 0 ; ^mm^ 

2 1. 2 2; 0^y^m^o 
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—^^MA I (S i e-zA 1 Nio-zOz (fcfc Mfi L a . 
Ce. Pr. Nd. Sm. Eu. Gd, Tb, Dy. Ho, Er, Tm. Yb. 

\,^X^^^t^^^mi^. J EM+B(^^^*;i5/i^fj: < <»: ^ 5 OMM%&.±Xh^o 

J EMtB^^fifei-5{-(i, — j|§:^MA 1 (Sie-zAlz) Nio-zOz (Cioft 6 
M<^LTLa, Ce. Pr. Nd-. Sm. Eu. Gd. Tb. Dy, Ho. Er. 
Tm. Yb. L uTb^hmi-^th^ im^tin2m£l±<7>7nm^^AyX^^^:i tj(>>£^ 
mxh^o ^j^Tb^Xh. La. Ce. N d j e M*i J^^i" 6m^i5ffl:i5itV^<7) 

J BMm^^i^^^Bt Ml (fcfc Mi«C e , P r . N d . Sm. E u, 
Gd. Tb. Dy. Ho. Er. Tm. Yb. I. u hmittl ^ 1 tiii 2 M 

^^^•'C^ (Ml) ^MD-rsr <b)fc< C e (Z> J EM^S#a-e»S:^Si^V^^3t#:i:;'^ 

^(oxm-i^v^^o :i<Dm^. 'p^^< thi^ s^^xxy^'M.i(Djbm (ytfcb, mi^c 

e. Pr. Nd. S m . Eu. Gd. Tb. Dy. Ho. Ex. Tm. Yb. L 

yxt^hm\if\.^ im^tc\t.2m^±.(Dmi^m) ^-awu j EM^^m^-r^m.^ 

dS^titb-So L a <Z> J EM=lB^e:*|CjS^i: bT. (1) C e Sr|g3fe4»'i> 

-t-5^)fe#:. (2) E u ^Ig^^'il^t-rS^^^v (3) T h^m%^^-b^^ 
Ik^W-. (4) C e ^ T b ^-g-^T b 'il-^-r51t3fe#:«»^;d5jg< . m 

J EM+gO^^^tit^J^oM (fcfcbM{±. La. Ce. Pr. N 
d. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. n 
5 1 a*fctt2ai^Jl-h<?57n*) . Si. Al. O. N f>^fig $ 5 t>«T*^tt 

\f.m.^(omm^m^m.'^\^fii\'^ii^. ^(ou0.x}EiAim(r)^mm^ii^%<. mm. 
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M. Si. A 1 . O. N(D^m (/cfc L. MfiL a, Ce. Pr. Nd, Sm. 
Eu. Gd. Tb. Dy, Ho. Er. Tm. Yb.Lu tt^hmHtl^ 1 M^tc 

itzmu^co^m) ^^i^m^^ti. ^(om^i^m^^MaS ibA icOdNeT-^^ 
ti^o m.0.^i-i't(D^m^m!^-r^m^^(ottx^;hto . a. b. c. d. eic^ 

a. b. c. d. e $rfh^bil:Lfc^>(^fc^UT|JiT(0^#^gta?)-5o 
:^mmVi-i^ b. c. d. e. f (omft. 



b = ( 6 - z ) X f (i) 

c=(l + z)Xg (ii) 

d = z X h (iii) 

e=(lO-z)xi..-- (iv) 

0.1^ z ^3 • • (v) 

0.7^ f ^1.3 (vi) 

0.7^ g ^3 (vii) 

0.7^ h ^3 (viii) 

0.7^ i^l.3 (ix) . 



r^tC. f. h. i. j tt. J KM(D—^^^ 

MAI (Sie-zAlJ Nio-zOz 

^^^(D-fnS^^U-CV^5o ^'t'. affifit^MTC^M (fcfcb. MttLa. Ce. 

Pr. Nd. Sm. Eu^ Gd^ Tb, Dy, Ho, Er. Tm. Yb. Lu*^ 

hmti. S i <D-^^»-efc »? . b= (6-z) X f T*#;^ f>tL5a 

fcfcL. z.ffi. O. 1^ z ^3.0. 7^ f ^1. 3-e^$tL^l: 

Xh^o ^if* L< « f = 1 z)S biit;dSci(7>^(^^a>j^-e{i^^/^ J EM*a}65 

^fig L /^c 4?)^ j!>s<£T-r -5 „ 

c^iStt, A KD^^mXh^ . c= (1 + z) X g-e#x.e>tU'5« 

fcfcb. z. fli. 0. 1^ z ^3.0. 7^ g ^ 3 ■e;^$tt5*-efc 

So u< g = 1 b^i;65:iofli:<^^a^-eii§^^/^ J EM=jB;as-^^ 

U /.C V > ii) l§ 3fe ^ ^ T -r 5 o 

dfiitt, ©(D-^^ST-fc . d = z X h fjtLSo 

fc/cL. z. o{i. 0. 1^ z ^3. O. 7^ h ^ 3 T-^^tt-Sft-efc 
So ^SF* U< J* h = 1 b^;d5 - (7>ffi:(^^H^T-«^^/^ J EM*S;dSi^^K 
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eWit^ N<7)-^W»T-$> »5 . e= (lO-z) XiX'-^^htl^o 

fcfcb. z. 0. l^ z ^3,0. 7^ i ^1. -3 X'^^fh^M 

( 1 ) Mi^C e -e^SM^. 

( 2 ) M:d5 L a <!: C e 2 ^m^d^^J: < i 'b'a ^-f-Sia^-efc 0 . 'PXi>L a t 
Ce(D^^it (m.^^(Dm^(D^(Oit) dSO. 0 1^ Ce/La ^10 

(3) MTi^L a <!r E u <D 2 TC^^^i^/^ < t>^Wi-5m^t?fc ?) . ^Xth a t 
Eu(D^^it (m^'P(Dj^.^(D^(Dit) it^O. 00 1^ E u / L a ^1 "C 

(4) M;dSL a T b <D 2 tc ^ ^ if> /ji. < ^ ^"^^"t-Sm^-Cfc 0 . "Ct) L a .i: 
Tb<7>-^^jt (m^4'Oil^^(Z>ii:(^Jt) dSo. 0 1^ Tb/La ^ 1 0 -CS) 

(5) M;6SLa. Ce. T b O 3 7n^^^f^/.C < <!: t^^-T -SMjEife-. 

^(D^X'hl^a^ Ce. T b O 3 ^^^.^ < <b 'f>-^^ La. Ce, T h (D 
^^it (^^'^(^^.^(D^COtt) 0 . 0 1^ (Ce+Tb)/La ^10 

C e J EM+gJ^L a J EM+itCC e ^f+?S bfc t <D|C:feV^TIi, 

4 2 0 n mi^_h 5 0 0 n mi^jlT"e$> ?) . ^^^^^5^ ^ /^^^*5V^TS:*:la^^g^S>6S 

2 5 0 nmJ^;_h4 0 0 n m^^TT'fe 5 ^i^l^T-Ml® $ tbT#fe05^ ^^^f -5 ^ 

*fc. L a J EM+BtC Tb Srf+S bfcb <?^{C:feV^T^i, :S;*C^7ti^ft 4 8 0 
nra)^±.5 6 0 nml^TT'fe?). H >'^{-*5V^T*;»c®!i^iSS:dJ 2 0 0 

#5^ <!!;dSx-#5o 
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^mm<^Mt\^Xn^ Zn, Al. Ga. In. S n d> jg HttT. -5 1 fctt 2 
VFD. FED. PDP. CRT. S L E D ^ {C^igtC^-T -5 

^^«D#^5jZ 5 - 1 5 2 6 O 9 . i^W^p 7 _ 9 9 3 4 5 ^ #flFt45j#|| 2 9 2 7 2 

^^-e# -So CO^-^. ^^^Mfi 1 O O ~ 5 O O n in(D^gft(03fe^^i-S ^OjiS 
M^b<. ^-et> 3 3 0 ~4 2 0 n m<D^^ (^fcli^) L E D^^fe^^PT^S^^ 

:itb^(Dmy(:m'f-t UTW:. G a N-^ I n G a N ti: if (Dmti^^mi^T!)^ h fj: ^ i> 
:ztt)^X'^^o 

^(D—mt UT. 330~420 n m L E D Jfe 5 V^ L BD^^tm^ t 

^<0^-^-cmM^tl5 2 0 nmSl±5 7 0 n mJ!$tTeo$^:g(D^<Sr^i- -5 ^fe^^fe 
. 5 7 0 nm&.±7 0 0 n m|^itTco^«r^-r i: :$:^P^0^5fe^ 
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!^il(D^mt LT. 3 3 0~4 2 0 n m <0^^ L E D -5 V^^i^ L E D^3fe^^ 

:L(DX 0 UTfi. #|^<^^m2 9 2 7 2 7 9 -^{;i|B«0 (Y. 

Gd) 2 (Al. Ga) gOig^Ce -^#§8 2002-363554 {CfHftO a 
-i^^Tcr>' : E u^Sr#f:f 5 r ^::dS-e# So >'id>-e t> E u <^ ®^ $ -fr fc C a- 
a-^^-rT^^^J^S|g^J^^^s;§V^(©-eJ:V^o r (T^^^jfe-CJi. L E D:d5|Si-5^^fc 

(VFD). y y^y^:y^ ^ y^^U^ (FED). -f^X-r^^ 

7.^u^,<^jv (PDF), mmu'u (CRT) f^Et^^^, -^^'^^(D^itm-t^ 

100~190n m(Z>K^^^li. 1 9 O ~ 3 8 0 n in<7)^:^||. m,=i-W^fi E<D 

mmmi 

^J^^L a 0.2C e o.sS i 5 A 1 20 1.5N8.7 "C^ ^ ttS Yk-o-^ (M3icm'^^^(D 
6fifi%. 17. 0 6fi»%. 2 7. 1 2fi»%. 7. 1 6 a»% t -5 J; 9 

n -=^ei^>'^ffi^/^TS^JJ^■'-/^5:/Kc J: 0 2^PBlim'^UfCo 

?:>^V^T 2 OMP a OjE;^^ADx.-C^?^ ii:^12mm. J? $ 5 mmOfigJF^^ 
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8 0 0t:*T'^^5 0 0°C(Dm^X-Mm\^.8 0 OX:xmi^i> 9 9. 9 9 9^^^% 

(Dmrn^mAi^rmti^ imp a ^ ^Nfs o cc-ei 7 0 ot:*-e#«g.b. 

1 7 0 0 "C-e 2 ^Pa^ilfe^F LT^To fCo 

bfc^m. Tteo^ 2 {C^-rM:i:75^#e>nfc:„ ^2 d^t>^Je)fc*&^^^^fi. (a 
= 9. 4 3 0 4A. b = 9. 7 6 8 9A. c = 8. 9 3 8 6 A) "Cfcoyho 

(R I ET AN- 2 0 0 0 . m's±^i¥. m:t*m. nmxmm-^<Dmm) i^ix 
—mi^tio 

S r <h ;is?ftii:$tLfc<. ^tv^tb(7>^i(OS^tf— ^ W:8 3 <»: 1 5 -efe 9 . 
J EM^(Dm^n 8 5 %t?fcofco 

ir^ ::l t^mmi^ti. ^(D^Mcom^:^^^ h /i-is XU^m^:^^^ h/u (112) 

^^yti^^tftmn^m^^^xmMvtcm^-. ^(D^Mfxs e 5 nmi^m^^^i^ h 

1 7 8 7:* h-C$>ofc<, ^ceio;i; 'J^:/ hiitfiSij^gg 
^^<lr«ix.fcS EM-eia^UfCo ;i0^ett. m^^l^SrfiSIt "im^ 
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